Disclosure of discrete sites for phospholipid and sterols at the protein-lipid interface in native acetylcholine receptor-rich membrane.
There is an increasing body of evidence to support the notion that the function of the nicotinic acetylcholine receptor (AChR) is influenced by its lipid microenvironment [see Barrantes, F. J. (1993) FASEB J. 7, 1460-1467]. We have recently made use of the so-called generalized polarization (GP) of the fluorescent probe Laurdan (6-dodecanoyl-2-(dimethylamino)naphthalene) to learn about the physical state of the lipids in Torpedo marmorata AChR native membrane [Antollini, S. S., Soto, M. A., Bonini de Romanelli, I., Gutiérrez Merino, C., Sotomayor, P., and Barrantes, F. J. (1996) Biophys. J. 70, 1275-1284] and cells expressing endogenous or heterologous AChR [Zanello, L. P., Aztiria, E., Antollini, S., and Barrantes, F. J. (1996) Biophys. J. 70, 2155-2164]. In the present work, Laurdan GP was measured in T. marmorata native AChR membrane by direct excitation or under energy transfer conditions in the presence of exogenous lipids. GP was found to diminish in these two regions upon addition of oleic acid and dioleoylphosphatidylcholine and not to vary significantly upon addition of cholesterol hemisuccinate, indicating an increase in the polarity of the single, ordered-liquid lipid phase in the two former cases. Complementary information about the bulk lipid order was obtained from measurements of fluorescence anisotropy of DPH and two of its derivatives. The membrane order diminished in the presence of oleic acid and dioleoylphosphatidylcholine. The location of Laurdan was determined using the parallax method. Laurdan lies at approximately 10 A from the center of the bilayer, i.e., at depth of approximately 5 A from the lipid-water interface. Exogenous lipids modified the energy transfer efficiency from the intrinsic fluorescence to Laurdan. This strategy is introduced as a new analytic tool that discloses for the first time the occurrence of discrete and independent sites for phospholipids and sterols, respectively, both accessible to fatty acids, and presumably located at a shallow depth close to the phospholipid polar head region in the native AChR membrane.